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XVIL On the proper Motion of the Sun and Solar Syjem ; with 
an Account of feveral Changes that have happened among the 
fixed Stars fence the Time of Mr. Flamftead. By William 
Herfchel, Efq. F. R. S. 



ReadMarcE 6, 178J; 

THE new liglits that modem obfervations have tlirowa 
upon feveral interefting parts of aftronomy begin to 
lead us now to a fubje£l: that cannot but claim the ferious atten- 
tion of every one who wiflies to cultivattj this noble fcience. 
That feveral of the fixed ftars have a proper motion is now 
already fo well confirmed, that it will admit of no further 
doubt* From the time this was firft fufpefted by Dr. h alley 
we have had continued obfervations that Ihew Ardurus, Sirius, 
Vol. LXXIIL L I Aldebaran^ 
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Alclebarafi,:;.Procyoi^' Call&r, Rigel, '. Alt air5:..,,a!!cl" many ; ^more, 
to be attoaliy in im)ti(ii | aiid confiderhig tiie ffi^ the 

lime we have had obferYat ions accurate enough for thepurpofe, 

%¥e may rather wonder that we iiave ah'eady been able to find 
the motions of fo many^ than that we have not difcv^vered the 

like alterations in all the reft. Befides, we are well prepared 
to find numbers of them apparently at reft, as^ on account of 
their immenfe diftaiice, a change of place cannot be expefted to 

become vilible to lis till after many ages of careful' attention 
and clofe obfervation, though every one of them lliould have a 
motion of the fame importance with Ar£l:urus. This coniide-* 
ration alone would lead ns ftfongly to fufpeft^ that there is not^ 

in ftrlttnefs of fpeakmg^ one fxed' ftar in . the heavens ; but 
many other reafons^ which I fhall prefently adduce, will ren- 
der this fo obviouSj that there can hardly remain a doubt of 

the general motion of all the ftarry fyftems, and confequently 
of the folar one ■ among the, reft.- . 

I might begin with principles drawn from the theory of 

attradlon^'w'hich- evidently- oppofe every' idea of abfolute reft 
in any one of the ftars, when once it is 'known that fome of 

them are in motion : for the change that muft" arife by fuch 
motion^ 'in the value- of a power'' which a£ts inverfely as the 

fquares of the diftances, muft be felt in all the neighbouring 
ftars;/and if-thefe be influenced hy the motion 'of the former^' 
they' will again affefl:' th'ofe that are next to them^ and fo- on 'till ' 
all are' in 'motion. Now' as- We "know feveral ftars, in' divers 
parts 'of'* -the heavens/ do'' aftually ^ change their place^ 'it will 
follow^'^ that, the' motion /'of on r 'folar fyftem' is not 'a mere hy- 
pothefis ;' and "what wiifgive^ additional weight to this confide- 
ration is, 'that -we* have -the greatefti-^eafon'to' fuppofe moft of 
th'ofe' "very ftars^ which" 'have, "been ' obferved "t# inovc^ to be" 
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lucli m ^e iieatefi"- |o''bs j- and, tlieretbfe^.' ^tlleir-iiiioe!ice:on 
bufitilatidii would alooe'^prove'^a pow€rfbl'''argiinieiit irr#vo!ir 
'of 'the' proper-' •motioii'' of the-fiii^ had^'it a£hlai!J1)eell^orig!- 
ilallJ at reft.." But ' r-Chaii, wave-- cFery- view -of this-: fubjecl: 
which' is -'not chiefly derived- from experience. ■ 

To begin with my own, I will "give a fhort but •general ■; ac- 
count of the ■moft'fhiking -changes -1 have- found to have 'hap- 
pened in- the heavens lince FLAMSTE-AD's'time. I'htve^now 
almoft finiihed- my ■ third review. ■ Tlie fu'ft was m?. de-wit h •■ a 
Newtonian telefcope, 'fomething lefs-'thao 7 ^'feef foeal ■length, 
a power of 2225- and an -aperturcof 4r inches. ■■It .•extended 
■only to the ftarsof the firft; fecond, third, •and --fourth mag- 
nitudes.' -Of my iecond' peview^ I have'"already --given fonie ac- 
count '*': it' was made-w4th'an inftrunient^ much 'fiiperior to 
the former, of 85^2 inches focus, 6,2 inches aperture, and 
fowev-zzy.' It ■ extended - to all tho -ftars ■ in . harris-'s ^maps, 
and the telefcopic ones near them, as far -as the eighth ^■magni- 
tude. The catalogue of double ftars, which I have had the 
honour of communicating to the Royal Society, and the dif- 
covery of the Georgiuni Sidus, were the refult of that review. 
My third review was with the fame inftrument and aperture, 
but with a very diftin£t power of 460, which I had already 
experienced to be much fuperior to 227, in deteOiing exceffively 
fmall ftars, and fuch as are very clofe to large ones. At 
the' "fame- 'time 'I -had- 'ready- --at hand 'fmaller- powers -to-'jbe 
U'fed occalionall'y-' after ' ^'any ' particularity- had- been-'^6bfgl^f%d 
with the higher powers, in order to fee the diffe-rent ■■'ef- 
fe£l:s of the feveral degrees of magnifying fuch ob- 
jeQis.'^- I'-had^^alfo-'-rS -'higher- 'magnifiers, - which -|live 'tfte . a 
gradual variety of powers from 460 -to' upwards.; 'dP'"66bo'| 
in ■ order' ^ ■ to^ ^- purftle '■- particular '6!ye£l:s' --to -^ ' the ='fo!l ■ exteiitf, ■■of 

• '^ ^ ■■ Pi-iil;' Tranft4oi. iiX^.^ LX:XL -LXXI£- 
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iiiy telefcope, whenever a favourable interval of remarka-' 
bly fine weather prefented me with a proper opportunity 
for makinp' ufe of them* This review extended to all the 
ilars in flamstead's catalogue, together with every fmall 
fl:ar about them, as far as the tenth, eleventh, or twelfth mag- 
nitudes, and occafionally much farther, to the amoinit of a 
great many thoufands of ftars. To Ihew the practicability of 
what 1 have here advanced, it may be proper to mention, that 
the convenient apparatus of my telefcope is. fuch, tha^t 1 have 
many a night, in the courfe of eleven or twelve hours of ob- 
fervation, carefully and lingly examined not lefs than 400 ce- 
leftlal objefts, belides taking meafures of angles and pofitions 
of fome of them with proper micrometers, and fometimes 
viewing a particular ftar for half an hour together, with all 
the various powers of my telefcope. The particularities 1 at- 
tended to in this laft review were, i. The exiftence of the iltair 
itfelf, fuch as it is given in the Britifli catalogue. %. To ob- 
lerve well whether it was double or fingle, well defined or 
hazy. 3. To view and mark down its particular colour, when- 
ever the altitude and fituation of the flar would permit it to.be 
done with certainty. 4. To examine all the fmall ftars in the 
neighboiu'hoGd, as far at leaft as the twelfth magnitude, and 
note the fame particulars concerning them, except the colours^ 
which would have taken up too much time in committing to 
paper, and be of no very material ufe« The refult of thefe 
obfcrvations I {hall colleft under a few general heads m the 
following articles* 

I- 

Stars tb^t are loft, or have undergone fome capital change^ 

i|nceFi>AMSTf ad's time. 

In the Britifiri catalogue we find two remarkable liars of the 
jj^'mrth magnitude m tke jpi^ft^^^^^ of Hercules, vi%. the 

80th 
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80th and 8 1 ft. They are no more to be leen. I looked for 
them in 0£tober, 1781, but could not findtbem; and- have 
fince frequently examined that pai' t of the heavens with no 
better fuccefs, though the fmall ftars tc, z, y, of the iixth 
magnitude, not far from the place where the former fliould be^ 
appear very plauily in a fine evening- On referring to my pre- 
ceding review in Auguft, 1780, I find, that I then alfo examined: 
the left foot of Hercules, and had thefe ftars been there at that 
time I muft have feen them ; for not only / of the fourth mag« 
nitude, but y of the fix th, is in the lift of ftars examined^ 
and the place of the 80th and 8 ift is very near direftly be- 
tween them- 

In the northern claw of Cancer fl amste ad has placed three 
ftars of the fixth magnitude; they are the 53d, 55th, and 56th 
of his catalogue. The latter of them is vaniihed. Its place 
and magnitude are fo well pointed out by the other two ftars^ 
that there can remain no doubt of this remarkable change. We 
find a very fmall telefcopic ftar near the place where the 56tb 
fliould be : this may poffibly be the remains of that vanishing 
ftar; but that may be afcertained by thofe aft ronomical gentle- 
men, who, having fixed inftruments, can determine the place of 
this fmall ftar, and compare it with the 56th of Cancer, whem 
it will appear how far their places agree. I miffed it firft in 
February, 1782, and have fince looked often for it in vain. 

The 19th Perfei,. a ftar of the 6th inagnitude, is either loft, 
or fo confiderably removed from Its place in i lamstead's 
time, that it is lio longer to be known. . What gives occafion 
for a fufpicion of its having been removed is, that we find no 
ftar of the fixth magnitude in the place where this ftiouM be ; 
whereas, about a degree following that fituation, there is one 
of that J or the fifth magnitudcj mot taken notice of by flam- 

3 STEABj^ 
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STEAD, who could iiot overlook fo coiifiderable a ftar if ithaH 

been there in ^ his time; beca'ufe, ■being oot far-froin-the parallel 
of T -and u, both which he has given us, it miift have^. palled the 

■ field of view of his teiefcope whenever' he obferved them. 

The ro-Sth -Pifcium, .'a 'liar of the fixth magnitude, near the 
'head of Aries -is loft. The- 107th 'and 109th, both marked a-s 
■ikialler ftars in flamsTead\s catalogue, and'n©ar4he;pkce--of 
•the 108th, are eafily difcovered. 

Two ftars of theiixth magnitude, ^'the'yjd and 74th-Cancn^ 
•in the Ton thern-^ claw, -are either both loft, or at leaft have -im- 
■dergone fuch -a 'remarkable change- of aiiagnitude, ^,and one of 

■ them of place J that it' is hardl j_ poflible to know- them any longer. 
The alteration muft evidently appear when 'we comparethem to 
^the Bift and'Sad'Cancri:; the -former of %vhich, ■thoug;h only 
■marked of the 7th ^ magnitude, far-^outfhines 'the brighteft of 
^-thofe which may beTuppofed;to be thctwo' ftars in queftion. 

The pth Hydr^ is loft. There is a ftar juft by, which I take 
to be the 31ft Monocerotis. If this fhould be the 8th Hydr^^ 
and a fmall ftar near the latter ftiould agree with the place of 
th 31ft Monocerotis, then the magnitudes will be quite con- 
trary to what FLAMSTEAD makes them* There muft, at all 
^ events, have been a -very ^■■remarkable -change. 

The 26tli Cancri is loft« Near this ftar is placed the 22d of 
the fame conftelktion, and, as their diftance is not much more 
than a quarter of a degree, it requires fixed inftruments to 
determine which of the two is the ftar wanting: from the 
magnitude, however, I furmife, that the remaining ftar is the 
22d rather than the 26rh. 

. ■The'62d Orionis is loft^; --and a ftar near the ■54th and 51ft is 
. not taken notice of -by elamstead* Perhaps the ■62d has 
-^•changed .place;, if this fliould he the -cafe, it- muft have a very 
■.confiderable motion^ 

The 
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The 71ft HerciiHs, a ftar of the 5th magnitude^ is loft. 
The 70th and 71ft are fo near each other by flamstead's 
catalognej that it cannot be determined without fixed inftru- 
ments, which is the ftar wanting. There is a fmall telefcopic 
ftar, within about 30 minutes north following^ in a direction 
towards p Lyrae ; if that fliould be the jid^ it is wonderfully 
changed both in place and fize. The 40th flar in Mr. ma yer's 
colle£lion of double liars '^' feems to be the 70th Hercuiis of 
FX AMs TEAD. Now, as that ftar is perfeftly fmgle in my tele- 
fcope, with every power I have tried upon itj , we may furmife 
that one of the ftars which is now vanilhed was flill vifible in . 
the year 17785 when Mr. MAYERobferved it^. though then 
already diminiftied from the 5th to the 8th magnitude^ 

The 3'4th Comas Berenices is loft : flamstead has marked 
it as a ftar of the 5th magnitude. 

The 19th of the fame conftellation is alfo loft^ or moved 
and chans;ed in maraitude^ , 

The 40th and 41ft Dracon is have undergone fo great an 
alteration of place that we cannot poiEbly miftake it; for in 
flamstead'^s time they were above three minutes afundcr^ 
whereas now their diftance is much lefs than half a minute« 
A; more particular account of thefe two ftars will be given in 
a fecond colleftion of more than 400 new double ftars, obferved 
in my third review^ which I hope foon to have the honour of 
prefenting to the Royal Society. . 

There feems to be an alteration in the place of the 65th5 
64th5 54th9 and 57th Ononis ; but without fixed inftruments 
I cannot afcertain in which of the ftars it is. Their fituation 
in the heaven does not agree with that which is delineated in. 
FLAMSTE ad's Atlas Cc^leftis, for thefe two pair of fiars are 

^ Pe novis in QoAo iiclereo phsenomenis« 
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much nearer now than they Ihoiild be^ accordiog to that 

accoiuiia 



Stars that have changed their magn!tii<!e fincc flamstba3:>*s 
i,iiiie» 

a Draconis is fo much lefs than /5, which is fet down as a 
fmaller ftar in flamsteab's catalogue^ that the change of 
map-nitude cannot be doubted^ 

/3CetI marked of the 3d, and^xiCeti of the ^d, are evidently 
the reverfe, /3 being by much the larger flar« I have men« 
tidned this circumftance in my oblervations on the periodical 
ftar in Collo Ceti% and it feems nov/ as if the difference be* 
tween the magnitudes of thefe two ftars was ftill increafing. 

^ Serpen tis is not near fo large as ni^ and yet we find flam- 
stead has placed them in the fame clafs : however^ we cannot 
infcirely con£de in the marks of the magnitudes when two ftars 
are placed in the fame clafs^ iince every order admits of a 
conliderable variety; but when the marks contradicSt experience 
fo far as to defcribe one ftar, for inftance, of the thir<l, and ano« 
ther of the 4th magnitude, when obfervation ftiews the latter 
to be of the 3d and the former of the 4th, I think we can 
hardly doubt but that there muft have been a change, 

% Cygni is a brighter ftar than %, though marked by flam- 
stead of a lefs magnitude 

The zd Urfae minoris is marked of the 6th magnitude^ but 
is certainly intitled to the 5th* 

^ Bootis is much larger than ^. 

I Delphini is much larger than ic^ 

^ Trianguli is much larger than a^ 

^ Aquilae is much larger than jS. 

^ Fhil, TranC vol, LXX« numb, xxi^ 

# Sagittarii 
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r ^Sagktarli is larger than; I, 75 and i, though marked of an 
inferior magnitude. 
^ I Caois majoris is larger than /3,, and yet is marked to be lefs, 

^ Serpentis is fo much larger than ^ ^^,; that they-certalolj 
fhoiild not have been put in the fame order of magnitude. 

le Serpentarii is larger than 7 and i, though marked to be 
of a kfs magnitude than either, 

/3 Equulei is fo much lefs than m that it could hardly deferve 
to be put in the fame clafs, 

I Delphini is larger than g, though placed in an inferior 
order. 

f Bootis is fo much hn-ger than ^that it ftiould not be put 
into the fame order. 

I Sagitt^ is larger than a and ^t though placed in a lower 
order of magnitude. 

^ Urfae majoris is lefs than either g^ ^, or ^^^ though it is 
marked of a fuperior order of magnitude. Befides, it is evi- 
dently vhible, that I cannot be intlcled to more than the 4th 
magnitude^ or at mofl to between the 4th and 3d : on the 
contrary, i, ^ and if, ihould be of the ad, or at leaft between 
the 2d and 3d ; all which is very different from flamstead's 
account of thofe remarkable ftars. 

a Urfa5 majoris is lefs than any ftar marked of the fame 
magnitude, and cannot have the leaft preteniion to be called a 
ftar of between the 1 ft and ad, as flamstead has marked it, 
and as I make no doubt it was in his time. 

The ift and 2d Hydr^ are noted by flamstead as being 
of the 4th magnitude, whereas tliey now are only of tlie 8th 
or 9th. It is remarkable, that the 30th Monocerotis, whiclp 
is fituated between them, has retained tlie order alligned to it 

Vol. LXXIIL M m '" bv 
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by FLAMSTE AD5 and being of the 6th ferves to point out the 
change of the other two in a very evident manner* 

y Lyr<s is much larger than /3. 

The change in the magnitudes of the 31 ft and 34th Dra- 
conis is very ftriking, thefe two ftars being juft the contrary of 
what they are marked in flamstead's catalogue^ The 31ft 
from the 7th is increafed to the 4th ; and the 34th5 from being 
a ftar between the 4th and 5th5 is reduced to one of the 6thj 
if not 7th magnitude* 

The 44tii Cancri is much too fmall for the 6th magnitude. 
As t and others are marked of the .6th, this, on being com- 
pared to them, can be intitled to no more than the 8th or ptb 
order. 

The 96th Tauri is fmali enougb to^ be of the 8th magnitude,, 
though marked as one of the 6th. 

The 6 2d Arietis is of the 5th magnitude^, though only^ 
marked of the 6th. 

The magnitudes of the i2:th and 14th Lyncis are juft the 
reverfe in the heavens ta what flamsteab has marked them* 
This denotes a double change of a jftar from the 5th to the 
^th, and from the 7th to the 5th magnitude. 

The 38th Perfei, marked of the 6th magnitude, is increafed 
fo as to be equal to 5 and -x. of the 4th, Alfo, 6 is lefs than 
\ contrary to flamstead. 

The 8th Monocerotis is lefs than the 76th Orionis, though 
the former fhould be of the ^xh^ and the latter only of the 
6th magnitude. 

The 23d Geminorum^ though marked of the 5th, is lefs 

.lis'-",- 

than tEe 15 lit of between the 6th and 7th magnitude. 
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The l6th Oiionis is much too fmall for the magnitude of 
which it is marked to be, or rather is loft ; for I caa Iiardly 
take any one of the remaining telefcopic ftars for It. 

I Leonis in ^eamstead^s time was of the 4th ; but is now 
lefs than a ftar of the ^th magnitude. 

XXXe 

Stars newly come to be vifible« 

Near Lacerta*s tail-end is a ftar of between the 4th and 5th 
magnitude, not mentioned in flAmstead^s catalogue, though 
the ift LacertJ^, not far from th^t place, is recorded. It is fo 
eafy to be feeli with the naked eye, and in a fpot wKete but 
few ftars of that magnitude are iiear^ that we can hardly ac- 
count for its being omitted if it had been vifible to Itlam^ 
STEAD. Its colour is pale red. 

The ftar of the 5th magnitude following t Perfei, fuppofed 
to be V removed, is moft likely new^ utllefs future obfervations 
%vere to favour the fuppofed motion of this ftar. It is among 
the double ftars of my 4tli clafs^ fo that it will be eafy to 
detcd its proper motion* 

A very confiderable ftar , not marked by flamstead, will 
be found near the head of Cepheiis, Its right afeenfion in 
time, is about 1^ ip^'' preceding flamstead's idth Cephei, 
and it is about 2^ 2^^ 3^^ more fouth than the flime ftar. It is 
of a very fine deep garnet colour, fuch as the periodical ftaif 
Ceti was formerly, and a moft beautiful object, efpeciaily if we 
look for fome time at a white ftar before we turn our telefcope 
to it, fuch as a Cephei, which is near at hand« 

A confiderable ftar in a diredion from the 68th -Geminorom 
towards the 6ift is not to be found in flamstead, its colour 
is red* 

M m 3' - A ftar 
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A ftar of a confiderable magnitude preceding the ifl: Equu- 
lei is not contained in flamsteab's catalogue. It is a double 
ilar of the firfl: clafs, the 6 1 ft of my fecond colleftioUj where 
meafiires of it will be found, 

A confiderable ftar following the ill Sextantis^ and another^ 
following the ^tti, are not inferred. 

Between ^Cancri and IHydr<£ is a very confiderable ftar not 
marked by FLAMSTEADj though its fituation is very remarkable* 
As the conftellation of Cancer contains fo rich a colleftion of 
very fmali ftars, it is to be wondered how a ftar of fuch confe- 
quence could be omitted^ if it had been vlfible Iuflamstead's 
time* 

Nearly 1 1 degree north following I Herculis^ almoft in the 
direilion of I and v^ is a ftar of the jth, or between the 
4th and 5th magnitude, very vifible to the naked eye. We 
can hardly think flamstead could have overlooked it, had it 
been there in his time. 

About 3 degrees fouth preceding y Bootis, a confiderable 
ftar not in flamstead^s catalogue of the 6th magnitude ; and 
fouth preceding A3 another, almoft as larg'e. 

Here we ought to obferve, that it is not eafy to prove a ftar 
to be newly come ; for though it fliould not be contained in 
any catalogue whatfoever, yet the argument for its former 
non-appearance, wdiich is taken from its not having been ob- 
ferved, is only fb far to be regarded as it can be made probable^ 
or almoft certain, that a ftar would have been obferved had It 
been vifible* For thefe reafons I will lay no particular ftrefs on 
tlie nev/ appearance of the above ftars ; they are, however, fucli 
as do well defer ve to have their places, fettled, while I ftiall 
leave it to others to determine how far they may think them to 
be new vlfitors to thofe ftarry regions that fall within the reach 
of our figfit. 

, To 
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To return to the principal fubjcdl of this paper, which is 
the proper motion of the fun and folar fyftem : does it not 
feem very natural, that fo many changes among the ftars^— 
many increafing their magnitude, while numbers feem gra- 
'dually to vanifll ; — feveral of them ftrongly fufpeded to be 
new-comers, while we are fure that others are loft out of onr 
fight; — the diftance of many actually changing, while many 
more are fufpefted to have a confiderable motion : — ^I fay, does 
it not feem natural that thefe obfervations fliould caufe a ftrong 
fufpiclon that moft probably every ftar in the heaven is more or 
lefs in motion ? And though we have no reafon to think, that 
the difappearance of fome ftars, or new appearance of others, 
nor indeed the frequent changes in the magnitudes of fo many 
of them are owing to their change of diftance from us by pro- 
per motions, which could not occafion thefe phenomena with* 
out being inconceivably quick ; yet we may well fuppofe, that 
motion is fome way or other concerned in producing thefe 
effedse A flow motion, for inftance, in an orbit round fome 
large opaque body, where the ftar, which is loft or diminiihed 
in magnitude, might undergo occafional occultations, would 
account for fome of thofe changes, while others might per- 
haps be owing to the periodical return of large fpots on that 
fide of the furface which is alternately turned towards us by a 
rotatory motion of the ftar. The idea alfo of a body much 
flattened by a quick rotation, and having a motion fimilar to 
the moon's orbit by a change of the place of its nodes, whereby 
more of the luminous ftirface would one time be expofed to us 
than another, tends to the fame end ; for wo cannot help 
thinking with Mr. be la lande (iMem. 1776), that 
the fame force which gave fuch rotations, would probably 

alfo 
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alfo occallon motions of a different kind br a tranflation of the 
center *. Now, if the proper motion of the ftars in general. 
be once admitted, who can refufe to allow that our fun , with 
all its planets and comets^ that is, the folar fyftem^ is no lefs 
liable to fuch a general agitation as we find to obtain among all 
the reft of the celeftial bodies f • 

Admitting this for granted, the greatefl: difficulty Will be 
how to difcern the proper rnotioit of the fun between io many 
other (and variouily compounded) motions of the ftars. This 
is an arduous talk indeed, which we muft not hope, to fee ac~ 
complifhed in a little time | but we are not to be difcouraged 
from the attempt* Let us, at all events, endeavour to lay a 
p:ood foundation for thofe who are to come after us. I fhall 
therefore now point out the method of dete£ting the direftion 
and quantity of the fuppofed proper motion of the fun by a few 
geometrical dedudionSi and at the fame time fliew by an appli- 
cation of them to fome known fads^ that we have already 
fome reafons to guefs which way the folar fyftem is probably 
tending its courfe. 

Suppofe the fun tc^ be at S^ ^g^ i. % the fixed ftars to be dif- 
perfed in all poflible directions and diftances afoutid at s^ s^ i, s^ 
&c. Now, fetting afide the proper motion of the ftars^ let us 
firft confiier what will be tha conlequence of a proper motion 
in the fun ; and let it move in a diredion from A towards B* 

* Relating m the tnotiort of the fixed flars, the Aflronomer Royal has an 
expreffion in the fecoiid page of thf explailatioit aiid life of t\it tables piibliflied in 
his Aftronomical ObfefVatioriSj which feeriis to favour this idea, where he men^ 
tions the *' peculiar but fmall motions, which nianyj if not aIl of them^^ 
'■^^ have among thcmfeites, which haVe been called their />r^/'^r ////^//W/i, the caufes 
^* and laws of which are hid for the prefent in alnioil equal obfcurity.'^ 

f See Mr. vacwtvih rtote^ thil, Traiif. to!. LVIL po 2S2« 

4 Suppofe 
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Suppofe it now arrived at C. Here, by a mere mfpedion of 
the figure, it will be evident, that the ftars s^ s^ $^ which were 
before {ttii at a^ a^ a^ will now% by the motion of the fun from 
S to C, appear to have gone In a contrary direftion, and ba 
feen at b^ b^ b% that is to fay^ every ftar will appear more or 
lefs to have receded from the point B, in the order of the let- 
ters ab^ ab^ ab. The converfe of this propofition is equally 
true J for If the ftars fhould all appear to have had a retrograde 
motion, with refpe£l to the point B, it is plain, on a fuppofi- 
tion of their being at reft, the fun muft have a dire£l motion 
towards the pohit B, to occafion all thefe appearances. From a 
due confideration of what has been faid, we may draw the 
following inferences. 

!• The greateft or total fyftematical parallax of the fixed 
ftars, fig* 2. will fall upon thofe that are in the line DE, at 
re£lanrfes to the direftion AB of the fun's motion. 

2, The partial fyftematical parallax of every other ftar^ 
s^s^ s^ not in the line DE, will be to the total parallax as the 
fme of the angle BS^, being the ftars diftance from that point 
towards which the fun moves, to radius. 

3. The parallax of ftars at different diftances will be in- 
verfely as thofe diftances ; that is, one half at double^ the dif« 
tance, one third at three times, and fboni for the flibtenfe SC 
remaining the fame, and the parallaQic angle being very 
fmall, we may admit the angle SiC^ to be in verfely as the fide 
Sir, which is the ftars dift^ance. 

4; Every ftar at reft, to a fyftem inmotion, wlM appear to 
move in a diredion contrary to that in: which the iyftem is 
moving. 

Corollary. Hence it follows, that if the folar fyftem be car- 
ried towards any ftar fituated in the ecliptic : every ftar, whofe 

angiila^.!? ■ 
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angular diflance in antecedenim (reckoned upon tlie ecliptk 
from the ftar towards wIiigIi the Ijftem moves) is lefs ■ than 
1 80 degrees^, will decreafe in longitude. And that^ on the 
contrary^ everj ftar, whofe dillance from the fame f!:ar 
(reckoned upon the ecliptic but m confequentki) is lefs than 1 80 
degrees, will increafe in longitude, in both cafes .without alte- 
ration of latitude. 

From thefe principles it %vould ■ be. eafy to draw general 
theorems for every poifible direction of the motion of the folar 
lyflem^ by which we might find what alteration of longitude, 
or latitude would take place in any given ftar ; but it will be 
time enough for thofe inveftigations when we ihall have more 
immediate occafion for them. What we are now chiefly to 
endeavour at is, the fpeedy method of obtaining fufficient fa£ts 
to proceed upon. 

The immenfe regions of the fixed ftars may be coiifidered as 
an infinitely expanded globe, having the folar fyftem for its 
center* With this idea it will occur to us^ that no method 
can be fo proper for finding out the direction of the motion of 
the fun as to divide our obfervations on the fyftematical paral- 
lax of the fixed ftars into three principal zones. Thefe, for 
the convenience of fixed inftruments, may be aflumed fo as to 
let them pafs around the equator and the equinoftial and fol- 
Hitial colures, every one being at redlangles to the other two^ 
according to the three dimenfions of folids. And fince no ob- 
fervations can be fo conveniently made to afcertain fmall rela- 
tive proper motions among the fixed ftars as thofe on double 
ftars, I have continued my refearches in that line with great 
application, and can now furnifli out thefe three zones, with a 
very complete fet of double ftars for fuch obfervations. We 
have the greateft reafon to hope for fuccefs in this attempt ; for, 

if 
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parallax of foii^t coiifiderable value laiay^ poffiblj^ fq lliort a 

fpace of time as ten years may fyfiice to bring iig acq-uaiiited 

with man? hitherto iiiiknowa celeftial, motions, 
*> 

The equatorial zone, ejctenclmg lo degrees ^ on each fide of 
the equator, will coataiE about 1 50 fiars which I hrW e found to 
be double^ viz. 

Pifcium jSt 51* yj. 86,, north of no* 113, 

Ceti fouth of 13, folL 25. a6. ^y. porth of ^7, foil. 54. 
61. 66. 

Eridaiii 3a. near 48. 62* 6g^,^ 

Taurl near 10. 45. folL 66. 88t 

Ononis foil. i. near 10. foil. lo. ip* pre. 20. 20. 23. near 
26. 28. near 28. pre. 29. near 30. between 30 and ^^. 
32. ^^. 34. foil. 34. pre. 36. 39. 41. near 42. 44, ano- 
ther 44» pre. 46- north of 46. folL 47* 48^ 50. 52. pre* 

5^- 58- 59^ 
Monocerotis 8. 11. near u. In narlbus. Sub genam. Inter 

pedes, near 12. foil. 15. pre. 25. foil. 25 • 29. 31. near 31 • 
Canis mlnoris near 19. foil, 10. 14. 
Cancrl 17. 
Hydrae pre. 4. pre. 4, follr 4« 15. 17* pre* 22. 22. folL 

22. 27. ^30.. 31. ... 
Leonls 3. foil. 3. pre. 43. fouth of 43. j^y. foil. 63. 74, 

pre. 75. 83. 84. 
Virginis 4. 17. 25. 29. pre, 44. 44. 51,. 51. 84^ pre. g^. 

Librae 17* near 31. 
Serpentis 58. 59. 6^. 

Serpentarli near 1 1 ♦ 53. 6u 6y* fouth of 67. 70, 
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Acpilm 2. near 6. near 6. pre. f and 8. 15. 54, pre, 30 

near 35.' near 35. 49. §^. near 54.' 57. near 63. 64*..- near - 
65. near 6^. 

Delphini !.• 

j^q-uarii 4. 4- zz. 24. 51. 5§. foBtli of 72. 

Eqiiiilei r. pre* i, fbiitli of 2. fouth of 6. 7. 

Pegafi 3. near 3. 8. near i-8, 

Pifcmm near-j. 8^. fouth of lo, ^^.^- 

Ceti- fontli of 4. 

The zone of the eqninoftlal colore, eitending ro degrees of 
a great circle on each lidc, will containj as far as it is vifiblfe iii 
our hemifpherej about 70 double ftars, ws* 

Ceti folL 4. near 13. 

Aquarii 107. 

Pifciiim 51* 38'. 25' 76* 

J\ndromed<« 21. Supra caput. 29* pre. 23. near" 27. near 
1 6, near 17. 

Ciiffiope^ pre. 25. prec; 25. 8. 24. 18. 6. g. fouth of 11. 

. 55. 34.■3I.,4.•3^ 2. near -33. ^s^ 36. near 3. 44. 47. 

Cephei i. foil. 32 • folL 32. foil. 31. 

Urfk'minoris !• j8. 

Draconis 40 and 41. between 10 and ir. near 77. 

Urf^ inajurls yg. between 50 and 38. foil. 42. 65. 57^. near 
58. fouth of 6g. 

Canum venatlcorum 12. 2. 

Com^ Berenices 24 . from 36^to>- 26. 2. 12. 

Leonis 95. 90^ g^. pre. 95. 

Virginis 29. pre. 44. between 4 and <6«.. if. '25. 27,, fouth 

of 12. 4.. 
Corvi 7« 

'■ Ctateris 17. foil, 21 1 

.Tht 
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The zone of the Ibiftitiai colure^ of the lame extent, will 
iiiGlude about 1 20 double ftars, viz. 

Caiiis majoris noith of 13* ly... foil. 5.. foil 2* foil 5. 
Monoceratis 1 1 . 8. la. near 11. In narlbiis. foil 15. later 

pedes. Sub genam* 
Leporis 13... 
Ononis 48^ near42« 41* 44. 44. ^o. folL 7^. 58. In fufte. 

59 a pre. 70 and j6. pre* 58. pre. 69, 
Gemmorum43. 38. pre. i. between i3and 18. 21. 15. north 
-:of 19, ,12. .near.,34«..27, 37* near 24* near 24.*.foiitli o£ 

18, folL 13 and 18* 
Tauri north of 123; 
Auriga 29, -13. 37. 34« 32. fouth of 34., 56*, near -59* 

pre, 58. pre. Nebulani* 41. 
.Lyncis 12. In naribus* 5* ij. In pedore. 19., 
Camelopardali. In aure. 
Ur£e minoris i. near i8« near 12» 
.Draconis -.39, 6^. ig. 21. 56. 31* 47. 24 and 25. i:9. 46. ■. 

near 31. 40 and 41. 48. aiear 2j. near yy» 
Cephei I. 8. 
■Herculis 75. 95 • over -S-i- Miear -87. loo-^ 86*, near- ., 94-^ 

near 103* 
^ Lyr^ .4. |. 6. 10. 3* -8. ix-. near 3* near 6 am! 7. folL 

5« foil. io« pre. 10. pre. 14 and i§. 
,Serpentarii7o«. ^54* 61.. ;_53,.^-67. -near 6:7* north of 72» north 

of 72. 
.Serpentis 59^ '63. s^'* 
.Aquil^ near 7 and 8, a. near 6. near 6« 
Sagittarii 13. 38. 

It wiii-:not be amiis. to add a .zone -of the ecliptic^- which wiii 
contain^ among othersi a great many double flars that may 

N n 2 undergo 
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undergo occiiltatioos by the moon or pknets. ' This is of the 
fame extent, and includes about 1 20 double ftars. 

Arietis north of 3. 5. pre* 6. north of 6, pre. 1 7. jo, 42, 
pre* 54. folL 62* pre. 63. foil 63. foil 6^. folL 63. 

Tauri near 4. 7, pre, 8. folL 11. 30. 52. 59. 62. 68. folL 
68. pre. 74. 87. 94. 103. north of 103, 105. iii» folL 
112. 114* folL 117, 118. north of 123. ». 
Orionis 68* pre, 69. pre. 70 'and 76. 
Auriga- 1 4, 26* pre, Mebulam. 

Geminorum pre. 1. 4. 12. foil. 13 and 18. 15* 18. 21. 
pre. 24. near 24. near 24. 27. 37.' 38. 54. foil. §y pre. 
61. 63. north of 63. 66. 78, foil. 78. foil 81. 
Cancri 11. 16. foil. i6. 22. 23. 24. 30. 48* 54. pre. 77. 

(A) folL /. 
Leonis 2. 3. foil 3. 6- 7. 14. 25. 32. 41. fouth of 4^. 

pre. 43. folL 44, 57. foil, 63, 74. pre. 75. 83. 84. 
Virginis 4. folL 4* pre, 4. 17. 25, 44. 51. ' 
. FIj,dri€ 54. ' 
LibrjB pre, 12. 18, 24* 31. 51. 
Scorpii 8. 14. 
Serpentarii5. 38. ^g. 
Sagittarii' 13. 38. foil. 43. 64. near 65* 
Capricorni north of i, 5. 7. 9. 11. 12. near 29* 29. qg, 
Aquarii 14. 22. foil 43, 51. 55. ^y. 70. 71. 72. 91. 94, 
Pifckim near 7. fouth of 8. ^^. 38. 51. 77. 86. no. 113. 
Cell foil. 4, near 13. 26* 54. 

An account of each of thefe double ftars, not alreadj in my 
firft catalogue, will be contained in the fecond colkaion. It 
remains now^only for me to make an application of this theory 
to fome of the fafts we are already acquainted with, relating to 
the ^proper motion of the ftars. And firft let me obfcrve^ that 
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the rules of philofophizing dired us to refer all phenomena to 
as few and iiiTiple principles as are fuiiicieat to explain them« 
Thus, for inftance, we fee the ftars and planets rife and fet 
every day : now, as it is much more iimple to admit the earth 
to turn once in 24 hours, than to fjppofe every fmgle ftar to 
revolve round the earth in that time, we verv iuftlv afcribe a 
diurnal motion to the earth ; but yet, fuice we find that the 
planets do not every night exaftly retain their relative places 
amons: the frars, we next admit that iiich deviations fr'om the 
law, which all the reft feem to obey, are owing to a proper 
motion of their own. To apply this to the fclar lyftem.— 
Aftronomers have already obferved what they call a proper mo-- 
tion in feveral of the fixed ftars, and the fame may be fup- 
pofed of them all. We ought, therefore, to refolve that 
which is comaiion to all theftars, which are found to have what 
has been called a proper motion, into a iingle real motion of 
the folar fyftenij as far as that will anfwer the known facls, 
and only to attribute to the proper motion of each particular 
ilar the deviations from the general law the ftars feem to 
follow in thofe movements. 

By Dr. maskelyne^s account of the proper motion of 
fome principal ftars*, we find that Slrius, Caftor, Procyon.^ 
PoliuXj Regulus, Ardiirus, and (X Aquila^, appear to have re- 
fpecllvely the following proper motions in right afcenfion^ 
- 0^^,63 ; - o^\2% ; -o''',8a; -o'^gj; -o^''j4i ; --> i^'',4o; 
and +V^557 ; and two of them, Sirius and Arclurus, in de- 
clination, vk. I ^,20 and a/^oi, both fouthward. Let fig. 3. 
reprefent an equatorial zone, with the above mentioned ftars 
referred to it, according to their refpedive right afcenfions^ 

^ Aftronoiiiical Obfervations made at the Royal Oblervatorv at Greenwiclh 

3 having 
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liaving the foiar fyftem in its center, Affume tlie direftioa AB< 
from a point fomewhere not far from the 77th clep-ree of riaht 
afcenfion to its oppofite 25710 degree, and fuppofe the fun to 
move in that direftion from, S towards B ; then will that one 
motion anfwer that of ail the ftars together : for if the fuppo- 
fition be triie^ Arclurus^ Regulus^ Pollux^ Procyon^ Caflor, 
and Sirius-, fiioiild appear to decreafe in right afcenfion^ while 
a Aquila% on the contrary, fhould appear to increafe* More- 
over, fuppofe the fun to afcend at the fame time in the fame 
diredion towards fome point in the northern hemifphere^ for 
inftance^ towards the confteilation of Hercules ; then will alfo 
the obferved change of declination of Sirius and Arfturus be 
refolved into the fmgie motion of the folar fyftem. I am well 
aware of the many yet remaining difFicultieSj fuch as the cor- 
refpondence of the exact quantity of each ftar's obferved proper 
motion with the quantity that will be affigned to it by this 
hypothefis:; but we ought to remember, that the very different 
and ftill unknown relative diftances of the -fixed ftars muft, 
for a good while yet, leave us in the dark about the particular 
and ftrict application of the theory ; and that any deviation from 
it may eafily be accounted for by the ftill unknown real proper 
motion of the ftars : for if the folar fyftem have the motion I 
afcribe to it, then what aflronomers have already obferved con« 
cerning the change of place of the ftars^ and have called their 
proper motion, will become only an apparent motion ; and it 
will ftill be left to future obfervations to point out, by the 
deviations from, the general law which the flars will follow in 
thofe apparent motions^ what may be their real proper motions 
as well as relative diftances. But left I lliould be cenfured for 
admittlu£^' fo new and capital a motion upon too flig-ht a foun« 

Nation. 
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oation, I mufc obferve, that the concurrence of thofe (cvtii 
principal ftars cannot but give fome value to an hypothelis that 
will fimplify the celeftial motions in general. We know that 
the fun 5 at the diftance of a fixed ftar, would apppear like one 
of them ; and from analogy we conclude the liars to be funs. 
Now, fince the apparent motions of thefe {even ftars may be 
accounted for^ either by fuppofing them to move juil: in the 
manner they appear to do, or elfe by fuppofing the fun alone 
to have a motion in a diredlion, fomehow not far from that 
which I have affigned to it^, I think we are no more authorifed 
to iiippofe the fun at reft than we fhould be to deny the diur- 
nal motion of the earth, except in this refpeft,. that the proofs 
of the latter are very numerous, whereas the former refts only 
on a few though capital teflimonies. But to proceed : I have 
only mentioned the motions of thofe feven principal ftars, as 
being the mofl: noticed and beft afcertained of all ; I will now 
adduce a farther confirmation of the fame from other ftars. 

M. DE LA LANDE gives US the following table of the pro- 
per motion of 12 ftars, both in right afcenfion and declination 
in. 50 years 
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Fig. 4. reprefeiits tliem prq|e6ted 011 the plane of the equa- 
tor. Thej are all in the northern hemifphere^ except Siriiis, 
which moft be fiippofed to be viewed 10 the concave part df th^ 
oppolite half 'of the globe, while the reft -are drawn on the 
convex- fur face, Regiilus being added to that aumber, and 
Caftor being double, we* have 14 ftars« Every ftar*s motion^ 
except Eegnlus,, is afl'igned in declination as w^ell as in right 
afcenfion^ fo that we have no lefs than %f motions given to 
account for* Now, by affnming a ^int fomewhfre near a 
Ilercnlis, and fuppofing the fun to have a proper motion to- 
wards that part- of the heaven, we fhall fatisfy 22 of thefe 
motion $• For ^ Cygni^ m Aqiiil^j s Cygni^ y Pifciiim, y 
Arietis, and Aldebaran, onght^ npon the fiippofed motion of 
the fnn^ to have an apparent progreffion, according to the hour 
circle XVIII, XIX5 XX, &c*- or to increafe in right afcenlion, 
while Arftnrus, Regnliis, the two flars of m Geminorum, 
Folliix^ ProcyoBj Siriiis^ and y Gemiaorwmi flioiiH apparently 
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go 'back 'in the order XVI^ XV9 XIV^ '&c; of the hoiir circle- 
fo as to decreafe ill right afceufioii ; but according to M» de 
■LA LANDERS table, excepting jQ Cygnl and y Arietis, all thefb 
motions really take place. With regard to the change of de- 
clination, W€ fee that every ftarin the table ihoukl go towards 
the font h; in d here we find but three exceptions "in jG and a 
Cygni, and y Pifcium ; fo thctt upon the whole we have but five 
deviations out of 27 known motions which this hypothefis will 
not account for. And theie exceptions muft be relbived into 
the real proper motion of the ftars. 

There are alfo fome very ftriking clrcumflances in the. quan- 
tities of thefe-raotions that deferve our notice* Firft^ Ardu* 
rus and Sirius being the "largeft of the flars, and therefore pro- 
bably the neareft, ought to have the mod: apparent motion^ 
'both in right afbenfidn and declination, which is agreeable to 
^oblervation, as we fend by the table* Next, in regard to the 
bright afcenfion oiilyy Arfturus being better fitiiated to ihew 
^its motion, by theoremIL p. '%&k ought to have it mtith larger^ 
which we fend it has. Aldebaran^ both badly fittiated and con- 
"fiderably feaHer than the two former, by the fame theorem 
ought to §iew but Mttle motion. 'Procyon, better iituated than 
Sirius, though not x|lite fo large, fliould have aimoft as much 
motion ; lor by the third theorem, d!i fdppofing it farther off 
^becaulelt appears ftnalier, the effed of the fun's motion will 
"be leflened upon it ; whereas, on the other hand, by the fecond 
theorem, its better fituation will partly compenfkte for its 
^^greater diftance. This again is conformable to the 'table. 
g Cygni very favourably fituated, though bnt a frnall flan, 
"fhould fhew it confiderably as well as as Aqiiite ; whereas /3 
Cygni fhould have but Httie motion: and 7 Piicium, beft 
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fituated". of all, lliould liave a great inereaie of right afcenfioiij. 
and thefe decluciions alfo agree with the table. 

In the laft place, a very ftriking agreement with the hypo- 
thefis isdifplayed in Caftor and Pollux* They are both pretty 
well fitiiated, and^ we accordingly find that Pollux^ for the 
fee of the ftar, fliews as much motion in right afcenilon as 
we could expect ; bxrt It is remarkable, and feemingly contrary 
to our hypotheiisj that Caftor, equally well plaeedj fliews- by tke 
table no more than one half of the motion of Pollux* Now^ 
if w^e recolle£l that the former is a double ftar^ confifthig of 
two flars not much. different in (izcj we can allow but about 
half the light to each of them^ wdiich affords a ftrong pre- 
frimption of their being at a^ greater diftance^ and therefore 
their partial fyflematical parallax^ by the third theorem, ought to 
be fo much lefs than that of Pollux^ which agrees wonderfully 
%¥ith obfervation '^« Not to mention the great difficulty in 
which w^e fhould be involved^ were we to fuppofe the motion 
of Caftor to be really in the ftar : for hov/ extraordinary muft 
appear the concurrence, that two ftars^. namely thofe that 
make up this apparently fingle flar, fliould both have a proper 
motion fo exactly alike, that in all our obfervations hitherto 
they have not been found to difagree a fingle fecond, either in 
Tight afcenfion or declination, for fifty years together ! Does not 
this feem ftrongly to point out the common caufe, the motion 
of the folar fyftem I 

^ If the light of Caflor was exa6tiy eqnaFto that of Follux^ and the two Hars^ 
which make up the former ilar, were perfe6tly of the fame fize^ we mighty on 
that accoimt^ fuppofe the diHance of Cailor from us to be to that of Polhix as 
V'2 : I ; but Cailor is in fdSi fomething lefs bright ; and this confideration,, added 

to the former^ will make it probable enough that its diflance may perhaps he 

^^uble thtu of PoIIh-x. 
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With f efpe<?i: to the change of declination 1 woiild'obfervc^ 
^hat the pouit of A Herculis^ which in fig, 4. is affumedas the 
-Apex '^' of the folar motion is not perhaps the beft feledcd, A 
fomewhat more northern fituatlon may agree better with the 
changes of declination of Arfturiis and Sirlus, which capital 
flars may perhaps be the moil: proper to lead ^us in this hypo- 
thefis ; but as we Ihonid be guided by fafts in refearches of this- 
nature^ it may be as well to expefl: the aliiftance of future ob- 
fer^-ations befor^e we are too particular in determining this 
point if. 

It may beexpefted I fhouldalfo mention fomething concern- 
;ing the quantity of the folar motion ; but here I can only offer 
a few diftant hints. From the annual parallax of the ixed 
ftarSj whichj from my own obfervations, I find much lefs than 
it has hitherto been proved to be^ we may certainly admit 
>|(without entering into "^Urbjed winch i ifeferve for a future 
opportunity) that the diameter of the earth's orbit^ at the 
diftance of Sirius or Ar£turus, would not nearly fubtend an 
angle of oiie Tecond ; but the apparent motion of Ardurns, if 
owing to a tranflation of the folar ly jftem, amounts to no lefs 
than z^"^, 7 a year, as will appear if we compound the two mo« 
tioris (5^f i^ 11^'' in rigM alcenfion, and I'' 55^^ in declination, 
iiito one iingle motion, and reduce it to an annual quantity. 

^ I ulc the term Apex here to denote thatjppmt of fig. 4. wherein ^11 great 
circles, drawn "through the fuppofed diredion of the motion of the fohr fyilem, 
Interfec^, arid whichj in bthef ftereographic proje(5tions, is generally a pole, either 
of the ecliptic or equator. As this point is in the northern or elerate'd h6m1« 
fphere, the fun, by tending to it^ maybs^faid to afcend^ and the term Apex may 
perhaps not be an improper one« 

f trom the additional teftimony of other capital flars confidered in the poft* 
fcript it now appears, that the point of ?^ Herculis is probably as well chofen as 
any w^ ca« 'fa upon in that part of the heavens. 

O o % Hence 
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Hence we may iti a general way eftimate, that the folar motion 
can certainly not be lefs than that which the earth has in her 
annual orbit. 

1 have now only to add j. that it is to be expected future obfer* 
vations will foon throw more light upon this intereffing fubjeft^ 
and either fully eflablifh or overturn the hypotheiis of the 
motion of the whole folar fyffem. To this end I: have already 
begun a feries of obfervation upon feveral zones of double 
liars ; and fliould the refult of them be againft thefe con- 
jedures^ I iliall be the firfi: to endeavour to point out the fallacy 
of them. 

Datchet near Windfofg - 

Feb. 1^-1783% 
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Toftfcrlp to the Paper on theMi^twtkof the Solar Syfim*- 

lu my paper on the Motion o£ the Solar Syftem, I ufed »> 
table of the proper motion of fom© fixed ilarsj, which M,- 
BE LA L^NDE has given US as' an extract from tob^ mayer's 
Opera inedita. By the favour of mj- aflronomical friend Mr* 
AUBERT, I am now furnifhed with the fcarce edition of the- 
original. This work contains a catalogue of; th© place of 8d ftars, 
obferved by Mr. mayer in 1756, and compared with the fame 
-ftars as given byROEMERin 1706. From the goodnefs of the in- 
ilrument with which the obfervations to which Mr* mayer has 
compared his own were made, he gives it as his opinion, that: 
wlierethe difagreement in the place of a ftar isbut fmall, it 

may 
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may be attributed to the imperfedion of the inftrument ; but 
that when it amounts to lo or 15''^ it is a very probable indica- 
tion of a proper motion of fuch a ftar. He adds, that when 
the difagreement is io much as in fome flars which he names, 
(among whichisFoMAHANDr where the difference is 21 ''''in 50 
years) he has not the leaft doubt of a proper motion*. 

By this extenfive table I thought it highly neceffary imme- 
diately to examine the hypothefis of the motion of the folar 
fyflemj that it might receive an early check from obfervations^ 
if they fhould be unfavourable ; or that, on the other hand, it 
might be fupported by the additional evidence of more flars^ 
if their apparent proper motions fhould coincide with the idea I 
liave pointed out in my paper on this fubjed. 

I have followed Mn mayer's judgement of his own and 
moEMER^s obfervatlons, and left out of the lift all the ftars that 
do not fhew a difagreement amounting to 10^^ in the places 
which are given for them in 1706 and 1756. ! have alfo left: 
out thofe 139 or rather 14 ftars, which have already been exa- 
mined in. my paper^ and have been Ihewn to ftipport the hypo* 
thefis I have advanced : the reft are here drawn up in two tables. 
The firft contains the ftars that agree with my afligned motion 
©f the Mar fyftem ; or rather which are thereby relblved into* 
apparent, or partly apparent^ and partly proper motions^ The 
fepond table contains thofe ftars whofe motions cannot be ac- 
€Gunted for by my hypothefis^ and muft therefore be afcribed^ 
to a real motion in the ftars themfelves, or to fom§ //// more^ 
kidden cz\i(t oi zjiili remoter parallax +♦ 

* t)t motii fixarum proprio Commentatio. Op. ined. Vol. I^p. 79»' 
f That I raay not be obfcure,, it will be proper to mention what- 1 allude to^ 
cfpeci ally as it claims a diftant connection with our fubjecSt, and may hereafter 
feecQme of fiifficient moment to engagr our attentioHi Mr* MieHEi.L^s admirable 

ides* 



:2;7€ Mr. HSRSCHEL 071 the propr MotkM 

Mm f)i MiC' liars 'teing ctllefted into fyftems '(Pliil. Tranf. voL 'U, p* ^2493 
^appears to be'' -extremely well-founded, and is e?ery day more confirmee! by obfer- 
"nations:, though this 'does notj in my opinion, take away the probability of many 
ftars being ftill as it 'were fiiitary^ or^ if I may iife the expreffion, iMtefj^JiemaiicdL 
It: occurs then natiirally, that by the principle of gratitation,, which is never at 
m^,j aa-d which we have no Teafon to doubt exteotis ' to'ali -fjoflible dillances, one 
fyftem of ftars will ad on another as if the liars of-eaich fyftem were all colleded 
into the center -of .gravity of each refpe£ti?e fyileiB, Hence then., will arife thi# 
evident confe'qnence, that a .ftar^ or fun^ fuch as onrs, may have a proper motioa 
within its own 'fyftem of ftars^ while at the fame time the whole ftarry fyftem to 
which it belongs may have another prefer motion, totally different in quantity 
tnd diredlion. It - will ' require mo little ''abftraft confidepttion to 'conceive the 
poffibility of what may be thus iiirmifed ; therefore an in ftaoce or two, toeiuci- 
date the matter^ may not be improper. If an inhabitant of the 5th fateliite of 
' Saturn "flionld have difcovered, that his little world revolves at a great diftance 
round a planet, and to his great aftoni&ment lliotild alfo have found, that this 
ptenct again'revolves round the Ami — if, farther, our hypothefis of the folar 
motion iliouid prove to be well-founded (which, in fome of the ftars, fuppoilng 
them to be funs furrounded with, planets and fateliites, muft certainly be the cafe)| 
then a third capitaLmotion will be introduced to this inhabitant of Saturn's fatel- 
iite; arid he will experience,' in a narrow cotopafs, what we now furmife may poffibly 
be oitr cafe upon a more extended fcaie, by the motion of the whole fyftem of 
ftars- to wWbh our fun may belong. Another view may, perhaps, ftill better 
throw a light i^on the fubjed. Let us admit that m Tery fmall nebula may be a 
collection of a thoufand ftars 2 and if Mr^ michei.i.'s <?pinioR of ourfyftem <jf 
ilarf, -wiiich. he aflumes to be about a thoufand (Phil. Tranf. voL LVII, p. 255.) 
lias any foundation, all thefe flars taken together will only iubtend an angle of 
barely a minute to an eye placed 3438 times as far from the cettter of the fyftem 
as the two fartheft ftars in it are from eaeh other. Now as I have found fome of 
tbefe nebulae that are fo fmall, that a tolerably good telefcope cannot diftinguifti 
them from a fii^le ftar, whole fyftems of ftars, when prefented to our imaginatioa 
under this diminutive ftiape of nebulse, will eafily, I believe, be admitted among 
the number of thofe celeftial bodies that may have a proper motion. I ought to 
ca^ry this hint a little farther, juft to fliew that it may poffibly be applied to th« 
fubje£l: of refolving a number of concurrent proper motions of the ixed ftars 
into apparent ones 1 and thereby, in procefs of time, to arrive at the knowledge 
-0f all the real complicated motions of the planet w€ inhabit | of die folar Tyftem 
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Names of ilars. 



Motion 

ill XV »x \.'t 



■ 



« Arietis 

oi. Perfei 
^ Pleiadum 
y Eridaiii 
B Tauri 
a Aurigae 
/3 Orionis 
(3 laun 
m Ononis 
^ Gemlnoriim 
^ Navis 
jS Cancri 
I Urfe majoris 



Motion 
in Dec!. 



Names of flars. 



+ 15 
+ 16 

+ 14 
— p I I 

infenf, 
1 1 

infenf, 
• 16 
^13 

- 54 



Motion 



Morion 



in R. A. in Decl 



- 1 6 

- II 
infenC 

•^ 1 1 

-* 14 



23 



^ Hydras 

y Leporis 

g U'rfe majoris — 33 

<aj Serpentarii infenf, 

y Draconis +12 

^ Lyi^ infen£ 

y Aqmite 

5^ Capricorn! +19 

e Peffafi 

I Capticorni +24 

a Aquarii + ^3 

rPegafi 

Fomahand +.r 

^ Pegaii +12 

a Andromedd 

/SCaffiope;^ 1 + 34 



_- 10 

-f" I o 



4^ 1 4 
— * 20 

«-»» 2 a- 

-13 



21 



to which it belongs | and eyen of the fidereal fyftem, of which this fun may poffibly 
be a member. We fee thien, that while the fun, by a proper motion^ is going 
towards a certain point of the heavens, each of the fiars belonging to the fidereai 
fyHem^ of which the fim is one, fuppofmg them to be relatively at refl^ with 
i^efped to each other, will be afFecfted in the manner I have fliew^n (pi 261, ^c. of 
the Paper on the proper Motion-of the Sun) notwithftanding the whole fyflem 
&ould have a real motion in abfolute fpace,, and change its fituation with refped 
to other fyflems or interfyftematical flars. We fee alfo, that with refped to liars 
not belonging to our fyftem, no parallax can appear but what is compounded of 
the proper motion of the fun^ and of the whole fyllem to which it beibiigs» And 
fiiould there ever be found, in any particular part of the heavens, a coEciirrence 
%i proper motions of quite a different direction, we fliall then, perhaps, begin to 
form fome conjedures befides thofe already mentioned by Mr. michell (p. 253,» 
#f the fame volume of Tranfadions) which ftars may polBbly belong, to ours,^ aryi 
whieh to- other fyftemJt 
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Folails 
7 Ceti 
iS Perfei 
a. Leporis 
jj. Geminof iim 
a Canis majoris 
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-Mj 


•^14- 




'^ I o 






+ 11 




•+I5 




+ 10 
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/^ Mycir^ 

a Hydras 
(3 Herciilis 
y Cygui 
B -Pegafi 
{■Pegaii 



+ 14 

— 20 



+ 24 
+ 13 



From -the firft table we gatherj thattke p'rindpal ftars, "Lu- 
^cida ^Lyra?^ Capella, m 'Grioois-^ Rigel, Fomahaiid^ a Set- 
fjentafiij a Aquarii^ u Arletisj u Periei^ a Andromeda^, $ 
Taiiri, ,Q Ceti5 and twenty more of the moft diftinguKhed of 
»the fecond and third rank of ftarSj agree with our propofed Iblar 
smotion ; when, on the contrary, the feeond table contains but 
a few ftars^ and not a fingle one of thefirfl magnitude amongft 
'them to oppoie it. It 'is alio remarkabie^ that many flars of 
the firft table agree both in right afcerifion and deciination %¥ith 
the fiippofition af a folar motion^ whereas there is not one 
among thofe of the fecond table which dppofes it in both direc- 
tions. This feems to indicate that the folar motion^ in fome 
of them at leaftj has counter-afted^ and thereby deftroyed the 
efieft of their own Jproper motion in due dire£lfon, lb as to 
render^^it iiifenfible; otherwife it would appear improbable^ 
"that eight ftats out = of twelve^ contained in the latter table^ 
Ihould only have a motion at reSaogles^ or in oppofition to any 
one given diire^ftion. The fame may alfo be 6id of nineteen 
.ftars among thofe of the former table^ that ^dnly agree with 
"the folar motion one way^ and are as to feilfe at reft in the other 
direction; but thefe fingularities will not be near fo remarkaBle 
^^wheii we have the motion' of the'lbn^to- compound with their 

6 owa 
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<5wn proper motions. However, I forbear entering too much 
into refined confideration ; what we are ehiefiy to determine, at 
prefent is, an outline or (ketch of what many repeated, and 
farther extended, obfervations miiil ripen fo far as in tuxic to 
enable us to apply more particular calculations. 

The motions of o'. Lyri^ and e Urf^ majoris towards the 
north are placed in the firft table; it will, therefore, be pro* 
per to fliew the general law by which the apparent declinations 
of the ftars, at prefent under confideration, are governed. Let 
an arch of 90 degrees be applied to a fphere reprefenting the 
fixed flars, fo as always to pafs through the apex of the folar 
motion : then, while one ead of It is drawn along the equator^ 
the other will defcribe, on the fpherical furface, a curve which 
will pafs through the pole of the equator, and return into itfelf 
at the apex. This curve^ to borrow a terim from natural hif- 
tory, is a non^defcript as far as I can find at prefent, and may 
be called a fpherical conchoid from the mauner of its genera- 
tion. The law then is, that all the ftars in the northern he« 
mifphere, fituated within the nodated part of the conchoid, 
\m\\ feem to go to the north by tlie motion of the folar iy^tm. 
towards its apex; the reft will appear to go fouth wards. A 
limilar c^\x^^ is to be delineated in the fouthern hemiiphcre, in 
the nodated part -^f which the fame appearances will take 
place. It will require but little attention to fee the truth of 

this conftru6l:iom 

Suppofe the great circle Kcam^ fig. 5. of which the gene- 
rating quadrant mn is a part, compleated 1 then will it interfeft 
the equator EQT in two oppofite points me. Now, fince the 
apex A, by the hypothefis, is fomewhere north of the equator, 
the great circle will always make fome angle AwQ^with it ; 
and thje point n^ which is 90 degrees from the interfedion z;^ 
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with the equator, will be the moil: northern part of the ft^nii- 
circle mnc. From what has been faid (p. 26 1» of the paper on 
the Motion, &c.) it follows, that the apparent motion of any 
flar j"S will always be in an arch of a great circle hs^c drawn 
through the apex A and ftar iS : therefore, if the ftar be lefs 
than 90 degrees of the generating circle diftant from its inter- 
feftion with the ecpator (having more northern declination 
than the apex) as at j, its northern declination will increale^ 
and it will alfo fall within the nodated part of the conchoid. 
j4xPy ; but when its diftance from the interfe£tion m h more 
than 90 degrees, as at S, the motion will be towards the fouth^ 
and the ftar will be iituated without the nodated part of the 
curve. That the flar ^ will fall within the nodated part ap- 
pears becaufe ms being lefs than mn by fuppofition, if ;;^ be 
drawn towards E, to defcribe the conchoid the angle A ^Qjvill 
decreafe, and therefore the defcribing point /a will be deprejGTed 
below s as it approaches A, For the fame reafon S will fall 
without; fince, by drawing/;? towards Q^, the angle AmQ 
will become greater than S.^Q, and the defcribing point n will 
pafs above the ftar S. The application of this theory is very 
fimple ; for inftance, let it be required to find whether any 
given ftar will fall within or without the conchoid* Then^ in 
fig. 65 there will be given Fs^ the polar diftance of the ftar; 
and QPc^ the difference of right afcenfion between the ftar and 
the apex of the fun's motion A ; alfo^ the polar diftance PA 5 
and declinations A of the point A, Then ^ by trigonometry 5 the 
fides jP, pa, and the included angle being givenj we find the 
iide As and angle PAj. Again^ the fide ^A^ and angip 
rA/;ar:PAj of the right-angled triangle Ac w being given^ we 
find the hypothenufe Am; and if Aj^ + Ai be lefs than go. 
degrees^ the ftar falls within theconchoidj otherwlfe without^ 
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It wlil be foimd^ that I have placed the m^ant of feafible 
motion ©f ^ Lyr^ and ^ Orioitiis in right afcenfion^ and of 
Rigel both in right afceniion and deciinatiou to the account of 
thofe ftars that are in favour, Thefe ftars are fo bright, that 
we may reafonably fuppofe them to be among thofe that are 
neareft to us ; and if they had any coniiderable motion, it would 
inoft likely have been difcovered, iince the variations of Sirius, 
Arfturus, Procyoii, Cailor, Pollux, &c, have not efcaped our 
notice. Now, from the fame principle of the motion of the 
folar fyftem, by which we have accounted for the apparent 
motion of the latter ftars, we may- account for the apparent rejl 
of the former. Thofe two bright ftars, a Lyrse and ^ Ononis^ 
are placed fonear the direSion of theafligned folar motion, that 
from the application of my fecond theorem (p. 261. of th^ 
paper on the Motion of the Solar Syftem) their motion ought 
to be infenfible in right afceniion, and not very coniiderable in 
declination, all which we find is confirmed by obfervation* 
With refped to Rigel and a Serpentarii, admitting them both 
as ftars large enough to have ftiewn a proper motion, were their 
fituation otherwife than it is^ we find that they alfo fhould be 
apparently at reft in right afcenfion ; and Rigd having foutherii 
declination, and being a lefs confiderable ftar than as Orionis^ 
which Ihews but 11 ^'^ motion towards the fouth in 50 years^ 
its apparent niotion in declination may^ on that account, be 
alfo too fmall to become vifible. 

i fliould not omit totakeimticeof a very renriarkable paragraph 
of MAYEH's, which feems to contain a ftroiig obje6lion againft 
the motion of the folar fyftem, while indeed it may be ftiewn 
to be a very good argument in its favour* At the end of his 
traft/DeMotuFixarun3? he fays: '^ T^ndem^ quum et quasri 
^^ pofiit, quae hujus motus caufa fit, hoc unum monere vifum, 
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ilium explicare noii pofle per motum totiu& fyftematis lo- 
*^ laris, et ii nee i^mpollibile lit, fblenij ut ejufclem cum fixi'S 
^^ iiatuiiej iiiilar harum qu>arundam in fpatio mundano pro** 
^* moveri. Nam li ibl et cum iplo planetL^ om-nes noftiTimqu^ 
^'- domicilium terra, re£la tenderent verfus plagam aliquam, mii- 

^ verlk fixL^, quae in ea plaga adparent paullatim a fe invicem 
difcedere, et quae funt in oppoiita parte coeli coire videreiitur ; 

^ non fecus ac per filvam ambulanti arbores, qu^ ante viaioa 
*^ ibnt, disjungi videntur, qua^ a tergo, coiigredi." Now, if 
we recollect what has been laid of the motion of the flars, , we 
find, that thofe, towards which I Hippofe the folar fjftem to 
move, da really recede from each other : forinftance, Arflurus 
from a Lyrae ; a Aquil^e and a Aquarii from a Serpentarii and g 
Urfae majoris ; and, on the contrary^ thofe in the oppofite part 
of the heavens do really come nearer to each other; as Sirius 
to Aldebaran ; Procyon to^ Arietis;. Caftor, Pollux, ReguIuSji 
&c. to a Ceti, oi. Perfei, a Andromedi^, &c. All ibis agrees 
with what mayee fays ought to happen, if the folar fyftem 
\vas to have a motion towards a certain part of the heavens j 
which^. by the bye, I find this admirable aflronomer mentions 
as a very poflible thing*. However^ when he fays that all 
the Jars m, thofe parts towards which the fun^ might be fup- 
pofed to move, ihould recede from each other, and vice verjd % 
I muft add^ that this would only take place under the reftiic- 
tions of my firft, fecond, and third theorems^ and therefore it 
is not to be expe£feed, that we fliould immediately fee the effect 
of this parallax in any but the flats that are Beareft to us. But 
as we have at prefent no other method of judging of the rela-* 
five difl^aiice of the fixed ftars than from their apparent bright- 

* This paper^. De Motu FixaruiHj, was read at Gottiogen in January 1.760^ 
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iiefsj tbofe that are moft likely, on that accoiint, to be affeded 
by a parallax arifing from the motion of the folar fyftem^ are 
the very ftars which, by mayer's own table^ I have made life 
of to point it out to ns *. 

Datchet, March 13, 1783, 

* I have lately been favourec! by Dn wilsok^ Profeffor of Atronomy at Glaf- 
gow, with a fliort traa, called, '' Thoughts on general Gravitation, and Views 
'' thence arifing as to the ftate of the Univerfe;" wherein the poffibiiity of a 
Solar Motion is aifo fhewn* It was printed in 1777. Mr. de la lakde, in the 
Memoirs for 1776, with his ^fual felicity of thought, has inferred the probable 
motion of the fyflem from the fun having a rotation round his axis^ when h© 
fays, p. 513, «' Une force quelconquc imprimee a un corps, et capable dele 
^' faire tourner autour de fon centre, ne pent manquer auffi de deplacer le centre^ 
«' ^t i'on ne fauroit concevoir Fun fans i'autre. II paroit done tres-vraifemblable 
«^ que le foleii a un niouvement rh\ dans l*efpace abfolu/' &:c. 
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